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PROCESS AND DEVICE FOR THE PRODUCTION OF MOLDINGS OF 
5 PLASTIC REINFORCED WITH LONG FIBERS 

BACKGROUND OF THE INVENTION 
The present invention relates to a process for the production of 
moldings of plastic reinforced with long fibers in which a continuous thread 
10 or roving is taken off from a coil, conveyed via a pipeline system to a 

cutting unit where it is cut into finite sections which form long fibers. These 
long fibers are fed via a conveying channel to a free-flowing stream which 
forms a solid plastic and combined with the free-flowing stream. This 
stream of plastic-forming material combined with the long fibers is 
15 introduced into a mold, the mold is closed and the finished molding is 

removed from the mold after curing. The present invention also relates to 
a device useful for carrying out the process of the present invention. 

It is known to produce moldings of plastic reinforced with long fibers 
by incorporating long fibers in homogeneous distribution into a liquid 
20 plastic melt before curing or into a free-flowing reaction mixture before 
complete reaction of such mixture. 

"Long fibers" as used herein means those fibers obtained by cutting 
continuous threads or rovings (particularly glass fiber rovings) to a finite 
length of preferably more than 10 mm shortly before introduction into the 
25 plastic melt or into the free-flowing reaction mixture (DE 1 96 1 8 393 A1 ; 
WO 98/01274; WO 96/35562). The ends of the continuous threads or 
rovings wound up on coils are linked to one another by splicing so that no 
interruption takes place during take-off. The continuous thread or roving is 
fed from the bearing seat of the coil optionally, partly through free space or 
30 through a pipeline system. A conveying air feed is introduced at one or 
more points in this pipeline system. The continuous thread is conveyed 
pneumatically with the conveying air feed to the cutting unit. The cut 
threads are also generally conveyed pneumatically to the location at which 
they are introduced into the stream of liquid plastic. 

■RTI 4fiRa6142US 



"Express MaiP mailing iabel number. , „ , ^ 

July 30, ^001 

Date of Deposit 

1 herebv certifv that this paper or fee is being deposited with the United States 
Postei Se^^'E^reTs Mail Post Office to Addressee" service under 37 CFR 
riO on^^d^teinSd above and is addressed to the Assistant Comm>ss,oner 
of Patents and Trademarks, Washington, D.C. 20231 

Donna J. Veatch 



Mo6423 

-2- 

It is possible to distribute the resulting mixture of liquid plastic and 
long fibers manually into the lower mold half in a primitive manner, but this 
usually does not satisfy the technical requirements for the molding to be 
produced. For introduction of a liquid plastic melt to which long fibers have 
been added or of a reaction mixture to which long fibers have been added 
into an open mold, a program-controlled introducing device, e.g. a robot, 
which distributes the melt or mixture uniformly in the lower mold half is 
therefore generally used. The mold is then closed and locked. The 
molded article cures in the mold and is then removed from the mold. 

This known process has two problems. First, during distribution of 
the mixture in the mold cavity, either more or fewer long fibers are required 
due to the movement of the introducing device. The demand for 
continuous thread or roving also varies accordingly. Second, feeding or 
conveying not only of the long fibers but also of the continuous thread or 
roving is interrupted from mold filling to mold filling due to the 
discontinuous procedure. As a result, the continuous thread is often not 
braked as rapidly as desired and loops of thread or roving form. To avoid 
such loops, tension rolls may be used. When long fibers are introduced 
into liquid plastic melts with a relatively long solidification time, a take-off 
speed of the continuous thread of from about 0.5 to approx. 2 m/s is usual. 
As a result, the process usually just proceeds without problems which are 
too great. However, malfunctions due, for example, to tearing of the 
continuous thread cannot be ruled out. 

SUMMARY OF THE INVENTION 
It is an object of this invention is to provide a process and a device 
in which a trouble-free feed of the continuous thread or roving, particularly 
at higher take-off speeds, is ensured during production of moldings of 
plastics reinforced with long fibers. 

These and other objects of the present invention which will be 
apparent to those skilled in the art are accomplished by conveying a 
continuous thread or roving to the cutting unit under tension pneumatically 
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in a direction opposite to the direction in wliich tine thread or roving is 
conveyed to the cutting device. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 illustrates a device suitable for carrying out the process of the 

present invention in diagram form in side view. 
Fig. 2 illustrates detail A in Fig. 1 on a magnified scale. 
Fig. 3 illustrates an introducing device useful in the practice of the present 
invention and the transition from the 6nd of the rigid pipeline system 
of Fig. 1 on a magnified scale. 
Fig. 4 illustrates another embodiment of the transition from the end of the 
rigid pipeline system in a device suitable for carrying out the 
process of the present invention. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The present invention is directed to a process for the production of 
molded plastics reinforced with long fibers and to a device suitable 
therefor. In this process, trouble-free feed of the continuous thread or 
roving, particularly at higher take-off speeds, in ensured by constantly 
keeping the continuous thread or roving under tension pneumatically in the 
guide pipeline system against the conveying direction. 

As a result of such pneumatic tension, braking of the continuous 
thread after filling of the mold does not cause loops to form. On the other 
hand, the constantly applied thread tension avoids a jerking stress on the 
continuous thread, which could lead to tearing when start-up for the next 
mold filling is renewed. The continuous thread advantageously also 
always remains pneumatically tensioned during movement of the 
introducing device. 

The process of the present invention substantially improves 
production of moldings reinforced with long fibers at the known low take-off 
speeds of the continuous thread. At higher take-off speeds, it is 
indispensable for smooth operation. 
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According to one particular embodiment of tlie process of the 
present invention, the continuous thread is conveyed in a rigid pipeline 
system in the first part of the guide and passed further in a second part of 
the guide in a line system moved with a controlled device for introducing 
5 the stream of melt or reaction mixture with the long fibers (also referred to 
as the "controlled introducing device"). The tension of the continuous 
thread in this line system is maintained only by conveying the thread in the 
direction of a conveying device arranged on the controlled introducing 
device. It has been found that in this relatively short line system which is 
10 moved with the controlled introducing device up to the cutting unit there is 
no longer a risk of loop formation. The conveying device alone is sufficient 
for tensioning the continuous thread. Conveying air for tensioning the 
continuous thread in the conveying direction may optionally be introduced. 
The stream which forms a solid plastic is preferably fed from the 
1 5 introducing device in the form of a liquid reaction mixture which has a short 
reaction start time. 

As already stated, in the case of conventional plastic melts, the 
continuous threads are generally fed with a take-off speed of from about 
0.5 to approx. 2.0 m/s. 
20 The continuous threads are advantageously fed at a speed of at 

least 2.0 m/s to the plastic melt or reaction mixture in the process of the 
present invention. 

At higher take-off speeds, in fact, not only is the risk of formation of 
loops during braking of the continuous thread substantially increased, but 
25 during renewed start-up, the continuous thread is suddenly pulled jerkily 
after the loops have unwound. The connecting points, usually formed by 
splicing, of the end of one coil with the start of the next coil, in particular, 
form weak points which the continuous thread can preferentially tear. In 
this context, the process of the present invention proves particularly 
30 advantageous due to the constant tensioning of the continuous thread. In 
the production of moldings from reaction mixtures such as mixtures of 
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isocyanate and polyol to produce foamed polyurethane moldings, take-off 
speeds of from more than 2.0 m/s to about 15 m/s must be used so that 
the introduction of the long fibers will take place before the reaction start 
time of this reaction mixture has elapsed and the long fibers can be 
distributed homogeneously in the reaction mixture. In the same way, the 
process of the present invention is also advantageous for processing 
rapidly solidifying plastic melts because the long fibers must be 
incorporated rapidly in both cases. In the case of plastic melts, the 
introduction of the long fibers must take place during the liquid phase. 

The device of the present invention useful for the production of 
moldings of plastic reinforced with long fibers in a mold is based on a 
bearing seat for coils of continuous threads or rovings. A guide for the 
continuous thread leads from the bearing seat to a movement-controlled 
introducing device for a liquid stream which forms a solid plastic and ends 
at a cutting unit with a conveying device. The guide for the continuous 
thread or roving is at least partly composed of a rigid pipeline system. 

A key feature of the device of the present invention is the rigid 
pipeline system which has at least one air inlet directed against the 
conveying direction for pneumatic tensioning of the continuous thread or 
roving. 

The spatial guide for the continuous thread or roving may also 
include eyes through which it is guided freely through the space to the 
cutting unit. However, a pipeline system is indispensable for pneumatic 
tensioning of the continuous thread or roving against the conveying 
direction, so that the stream of air for pneumatic tensioning is fed in a 
forced manner. As a result, it is possible for the first time for the 
continuous thread or roving always (i.e. also during the pause times 
between two mold filling operations) to remain tensioned or to be under 
pneumatic tension at the start of the next mold filling operation. If 
conveying is interrupted towards the end of the mold filling, the conveying 
device stops with a delay. Because conveying of the continuous thread or 
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roving still continues during this period, loops could form in the pipeline 
system. However, these are avoided by the tensioning. On renewed 
start-up of the cutting unit or conveying device, there could be a sudden 
jerk in the case of a non-tensioned continuous thread or roving after any 
loops formed have been taken up, which could lead to tearing, in particular 
at connecting points of thread ends. Both phenomena, which occur in 
particular at higher take-off speeds of the continuous thread or roving in 
known processes, are avoided by the permanent pneumatic thread 
tensioning present during operation of the device of the present invention. 

According to an advantageous embodiment of the device of the 
present invention, the guide for the continuous thread or roving to the 
movement-controlled introducing device may be a flexible guide hose 
connected to the rigid pipeline system. This embodiment enables the 
guide hose to be adapted to the movements of the introducing device. 

In another embodiment of the present invention, the part of the 
guide arranged on the introducing device is separated from the remaining 
rigid pipeline system and has at its intake a funnel into which the 
continuous thread runs during the mold filling operation. The part of the 
guide arranged on the introducing device may be a rigid guide tube or a 
flexible guide hose. The funnel has a diameter such that the funnel 
collects the arriving continuous thread or roving even at an extreme 
position or movement of the introducing device. 

If the guide to the introducing device is a flexible guide hose, the 
flexible guide hose is preferably connected to the rigid pipeline system and 
has a length which compensates for the movements of the introducing 
device. This embodiment is particularly favorable because a worn guide 
hose can be readily replaced with few manual operations. 

As a rule, it is unavoidable that the rigid pipeline system will have 
pipe bends. In this case, a further air inlet for pneumatic tensioning of the 
continuous thread or roving is preferably arranged at least behind one of 
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the pipe bends. This prevents the continuous thread or roving from 
looping in the pipe bend. 

The guide for the continuous thread or roving preferably has at least 
one conveying air inlet. 
5 During set-up for operation of the device of the present invention, 

troublesome threading of the continuous thread or roving by hand Is 
eliminated and threading without problems is achieved by the pneumatic 
conveying air, until the conveying device on the cutting unit takes it up. 
During set-up, pneumatic thread tensioning against the conveying 
10 direction is not necessary. During normal operation, pneumatic conveying 
is not absolutely necessary during mold filling. 

The end of the rigid pipeline system preferably has a telescopic 
tube which can be moved out as far as the subsequent funnel during set- 
up. This embodiment is particularly advantageous for threading carried 
15 out in connection with a conveying air inlet of the pipeline system, so that 
the continuous thread or roving is conveyed without difficulty to the cutting 
unit, until the conveying device arranged there takes it up. Here also, no 
tensioning of the continuous thread or roving is necessary during set-up. 
The device of the present invention is shown in two embodiment 
20 examples in the drawings and is described in more detail below. 

In Figures 1, 2 and 3, the device includes a bearing seat 1 for 
several coils 2 of continuous threads 3 in the form of glass fiber rovings. A 
continuous thread 3 passes via a funnel 4 into a guide 5, the first part of 
which is a rigid pipeline system 6, which leads through free space to an 
25 introducing device 7 which can be moved in a controlled manner and can 
be swivelled out laterally. At the outlet end 8 of the rigid pipeline system 6 
is arranged a telescopic tube 9 which during set-up can be lowered down 
to a funnel 10. The funnel 10 has a diameter such that the arriving 
continuous thread 3 is always collected even during extreme movements 
30 of the introducing device 7. Connected to this funnel 10 is the guide 5, 
constructed of a flexible guide hose 11, which leads to a cutting unit 12 
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provided with a conveying device 13. The introducing device 7 is 
equipped with a mixing head 14 for the foam-forming reaction components 
of poiyoi and isocyanate. The feeds of these reaction components, which 
are known to those in the art are not shown. The mixing head 14 has an 
outlet opening 15 which points into the lower mold half 16 of an open 
mold. The upper mold half 17 is held on guide shaft 18 such that it can be 
lowered. From the cutting unit 12, a guide tube 19 for the long fibers 20 
cut from the continuous thread 3 leads in the direction of the stream 21 of 
the reaction mixture emerging from the outlet opening 15. Both the rigid 
pipeline system 6 and the flexible guide hose 11 have conveying air inlets 
22 pointing in the conveying direction. The rigid pipeline system 6 is also 
provided with tensioning air inlets 23. 

The device illustrated in Figure 4 is constructed in exactly the same 
way as that shown in Figures 1 , 2 and 3 with the exception that guide 32 
for the continuous thread or roving to conveying device 33 constructed of 
flexible guide hose 31 is arranged on the introducing device 34 by means 
of holding eyes 35 in a manner such that and is of a length such that this 
guide hose 31 can also compensate for the extreme movements of 
introducing device 34. This flexible guide hose is connected directly to the 
rigid pipeline system 35. 

EXAMPLE 

The device illustrated in Figures 1, 2 and 3 was employed. For 
starting up, i.e. during set-up, the continuous thread 3 was fed manually, 
with the conveying air feed switched on, into the funnel 4, and was taken 
up by the stream of air and conveyed until it was taken up by the 
conveying device 13 on the cutting unit 12. The pneumatic conveying air 
was then switched off and the system was switched over to the mold filling 
operation. A reaction mixture of polyo! and isocyanate for a mold filling 
was produced in the mixing head 14 in a so-called shot process. This 
mixture had a reaction start time of about 15 seconds. Within this time, 
the long fibers 20 of 15 mm length cut by the cutting unit 12 were 
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introduced into the mixture stream in an amount such that the long fibers 
would be present in an amount of 25 per cent by weight based on total 
weight of the finished molding. The continuous thread 3 was therefore fed 
with a take-off speed of 4.0 m/s. A stream of air acted against the 
5 conveying operation for permanent tensioning of the continuous thread 3 
with a force of 1.5 N. The introducing device 7 was program-controlled in 
its movement so that the introduction into the lower mold half 16 took 
place homogeneously. When the lower mold half 16 had been filled, both 
the mixing head 14 and the conveying device 13 were switched off. 
10 Running-on of the continuous thread 3, which could form undesirable 

loops, was avoided here by the tensioning thereof. The introducing device 
7 was swivelled out laterally and the upper mold half 17 was lowered and 
mounted on the lower mold half 16. The two mold halves were then 
locked together. After curing, the molding reinforced with long fibers 20 
15 was removed from the mold. Both the conveying device 13, the cutting 
unit 12 and the production of the reaction mixture in the mixing head 14 
were then started up again for the next mold filling operation. Since the 
conveying device 13 was accelerated during start-up and the continuous 
thread 3 was under tension, a sudden jerk, during which the continuous 
20 thread 3 could have torn, was prevented. The subsequent mold filling 
operations then proceeded In the same manner. 

Although the invention has been described in detail in the foregoing 
for the purpose of illustration, it is to be understood that such detail is solely 
for that purpose and that variations can be made therein by those skilled in 
25 the art without departing from the spirit and scope of the invention except as 
it may be limited by the claims. 



